Structural basis of the phosphorylation dependent complex formation of neurodegenerative disease protein Ataxin-1 and RBM17.
Spinocerebellar Ataxia Type1 (SCA1) is a dominantly inherited neurodegenerative disease and belongs to polyglutamine expansion disorders. The polyglutamine expansion in Ataxin-1 (ATXN1) is responsible for SCA1 pathology. ATXN1 forms at least two distinct complexes with Capicua (CIC) or RNA-binding motif protein 17 (RBM17). The wild-type ATXN1 dominantly forms a complex with CIC and the polyglutamine expanded form of ATXN1 favors to form a complex with RBM17. The phosphorylation of Ser776 in ATXN1 is critical for SCA1 pathology and serves as a binding platform for RBM17. However, the molecular basis of the phospho-specific binging of ATXN1 to RBM17 is not delineated. Here, we present the modeled structure of RBM17 bound to the phosphorylated ATXN1 peptide. The structure reveals the phosphorylation specific interaction between ATXN1 and RBM17 through a salt-bridge network. Furthermore, the modeled structure and the interactions between RBM17 and ATXN1 were validated through mutagenesis study followed by Surface Plasmon Resonance binding experiments. This work delineates the molecular basis of the interaction between RBM17 and the phosphorylated form of ATXN1, which is critical for SCA1 pathology. Furthermore, the structure of RBM17 and pATXN1 peptide might be utilized to target RBM17-ATXN1 interaction to modulate SCA1 pathogenesis.